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Abstract
Current approaches to geographic information dissemination to smallholders, such as the rural extension model, 

are limited, yet advancements in internet and communication technologies could help augment these processes 
through the provision of agricultural geographic information directly to farmers. We analysed recent ICT initiatives 
for communicating climate and agriculture-related information to smallholders for improved livelihoods and climate 
change adaptation.

Keywords: Agricultural industry; Smallholder farmers; Crop growth 
and yield; Geographic information

Introduction
The agricultural industry is supported by 500 million smallholder 

farms, responsible for approximately 56% of global agricultural 
production. Smallholder farmers are increasingly resource-poor and 
confronted by challenges associated with climate change, natural 
disasters, resource availability and access, and food insecurity. Global 
climatic changes are influencing crop growth and yield, water balances, 
input availability, and agricultural system management components, 
with ensuing impacts on farming practices. Smallholders are faced with 
both long-term climate stressors and short-term shocks [1].

Rapid advancements in geographic information technologies 
and the availability of geospatial data allow for sophisticated capture, 
analysis, storage, dissemination and access of information across space 
and time. Concurrently, advancements in information communication 
technologies have further increased the usability of geographic 
information derived from a diversity of sources [2].

Description 
Geographic describes information with a reference to Earth’s 

surface and near-surface, and geospatial data has been defined as 
location properties any descriptive information about the location 
or area of, and relationships among geographic features related to 
any terrestrial feature phenomena. We adopt the term geographic 
information data, despite much of the material reviewed employing 
the term geospatial. We consider geographic information to be any 
information to which location on the Earth is a relevant feature, 
including both explicit and implicit locational data. Geographic 
information used within the agriculture sector here termed agricultural 
geographic information is increasingly available to smallholders, yet 
uptake is limited. Despite a range of geographic information types, 
such as remote sensing, household surveys, or climate/market reports, 
accessibility and/or availability is often not in useful/usable formats. 
Traditionally, information provision to smallholders in developing 
countries is provided via agricultural extension organisations through 
farmer field schools, innovation networks and farming associations. 
However, resource constraints and the diverse needs of smallholders 
limit the flow of top-down information [3]. For example, resource 
constraints of agricultural extension staff have been identified as a 
challenge under climate change in the South Pacific and the lack of 
transparency and connectivity a constraint to information delivery in 
India.

We acknowledge that earlier review works exist on related topics 
with similar aims and methods to those we present here. The Food 

and Agriculture Organisation of the United Nations reviewed a 
decade of ICT advancements with applications to agriculture and rural 
development presenting important findings, such as the significant 
influence of elements like quality partnerships and the digital divide 
on project success. But this report was largely descriptive and based on 
a narrow selection of projects and therefore lacks the analytical depth 
and rigour associated with our systematic review of AGI initiatives. 
The World Bank also produced a report on ICT in agriculture, but a 
similar critique to above could be applied. Baumüller systematically 
analysed the impact of various mobile services for smallholder 
agriculture, offering useful lessons for future service developments 
and an assessment of current shortcomings, including a lack of useful 
empirical evidence and limitations to current methodologies for 
evaluating project impact. Our work differs in that it is not constrained 
to examining only mobile services, but includes a broader range of 
ICTs used in AGI initiatives, and specifically considers delivery of 
information of a geographic nature [4-5]. Duncombe also analysed 
mobile phone use for agriculture in developing countries, and again, 
our work examines a more technologically-diverse breadth of AGI 
initiatives. Further, our work includes the review of AGI initiatives 
found and described in multiple sources, as opposed to reviews based 
on only practice-based literature.
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